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How did you decide to become
a biologist? After high school I
was convinced biology was
boring. A collection of
phenomena, descriptions, facts,
names. None of the beauty of the
periodic table, or the clean
thinking of mathematics. It was all
sloppy, and magnesium seemed
to affect everything. How I hated
magnesium! So I kept changing
my plans for university, from
physics to literature, and finally —
like many of my classmates — I
registered for medical school.
Then, at an after-exam party, I
saw the schoolmates who would
go to medical school, and realised
they were not my bunch at all.
Also, school had always scared us
that there would be no jobs for
biologists, but I gained some
courage from my high exam
grades and thought: what the hell!
So I switched to biology. It was a
wild move. Then, during my first
university year, I became totally
fascinated by the idea that one
could read and write DNA, that the
primary structure determines the
tertiary structure of proteins, that
there is a universal genetic code.
Now, in a sense, I have gone full
circle, studying phenomena, being
a part-time professor in a Medical
School, and I have even from time
to time studied the effects of
magnesium!
And if you had to choose again?
I have never regretted the choice
of biology. But there is a control
experiment lacking of course: if I
had chosen physics or literature,
would I have regretted that? I
probably would have liked that as
well. Still: biology is in the middle
of a revolution. It was great to
witness the DNA explosion; when I
started studying biology in 1975
recombinant DNA and sequencing
had just emerged. Later, I was a
postdoc at the MRC-LMB with
John Sulston when the plans were
made to sequence the worm
genome and eventually the human
genome. And the feeling of
excitement is still there. Now we
see whole genomes sequenced
and compared, soon we shall see
the resequencing of complete
genomes of individuals, and
attempts to understand individual
differences in the light of their
patterns of sequence
polymorphisms.
What do you think of systems
biology, the latest buzz word?
Mixed feelings. All biology is
systems biology. We do not need
chemists and smart physicists to
come in and tell us that biological
mechanisms can only be
understood in light of the
complete organism. We know
that, we learned that in our first
year of biology. Not just the
context of the organism, but the
context of evolution and, as is
often forgotten, the context of
development. Systems biology,
like every hyped subject, attracts
good people, but there is also an
element of “if you cannot convince
them confuse them”. 
The fundamental misconception
of systems biology advocates is
that one could create a ‘virtual
cell’, and use big computers to
model life and make discoveries.
None of these modellers ever
predicted that small microRNAs
would play a role. One makes
discoveries by watching, working,
checking. They want to be Darwin,
but do not want to waste years on
the Beagle. They want sex but no
love, icing but no cake. Scientific
pornography.
But we are definitely seeing
biology in a transition from small
science to big science. The
challenge is to meet genomic data
with high-throughput biological
experiments and their
interpretation. That does require
biologists to think somewhat
differently. We need to collect the
expression patterns and knock-
out phenotypes of all genes, to
obtain the patterns of interaction
of all proteins. In my own current
field, small RNAs, we need to get
a complete picture of all miRNAs
and of all the genes they regulate.
And sometimes you need to
recognize that the way forward is
indeed to collect even more data.
As Pat Brown once said about
DNA chip data: if you have so
many data that you do not
recognize a pattern, you need to
get more data. We are no longer
doing hypothesis-limited research,
we now do ignorance-driven
research: in the past one needed
to start with the hypothesis that,
say, gene X is overexpressed in
pituitary cancers, and then you
checked that. Now we can
measure all genes in all diseases
and use the computer to tell us if
any genes show correlated
expression.
But I have the impression that
biologists have had no problem at
all to recognize this shift in their
science. All these approaches,
such as microarrays, have been
very quickly incorporated into
everybody’s thinking and working.
So bottom line is that I do not
think we really need wise guys to
tell us that systems biology is hot,
but perhaps one needs a new
banner every five years: after
‘functional genomics’, people
need a new word to convince their
funders to keep the money
coming. Fine!
So what was that about
development often being
forgotten? Well, I am at an
institute for developmental
biology... People often talk of
DNA as a blueprint of life. That
analogy is not correct. It is a
cookbook. A blueprint is a
projection of the final product. A
cookbook is a description of the
steps that need to be taken to
turn a bag of onions, peppers and
beef into goulash. A Martian who
finds a recipe for goulash and
took it home would have no way
of grasping the taste of goulash,
unless back home he would
manage to follow the recipe and
make goulash. So in relating
genotype to phenotype we will
get nowhere if we confine
embryology to a black box. The
contribution to development is
the only way genes affect
phenotype. We also need to
understand how incremental
changes in phenotype could
result from small changes in
development, which then result
from changes in DNA. This
severely limits natural selection:
there is no way to start a new
production line, all improvement
has to come from changing the
old production line! So after all
reductionism plus massive data
collection, we need to return to
the assembly line in the embryo, if
we ever hope to understand life.
You present columns on Dutch
TV and in a national
newspaper; these are not
limited to science, but concern
politics, and in fact you seem
to have become an opinion
leader in your country. Do you
see any link between being a
scientist and a columnist, and
how did you decide to become
a columnist? There are some
common features. You want to
recognize patterns and
developments, preferably before
everybody else does. Also there is
some playfulness: teasing the
system. If you pull here, what
happens there? Finally both
professions are very much
language based, and being a
scientist one should know how to
present a clear story in limited
space. But of course this is just
rationalizing. I never aspired to be
a columnist, it grew out of a little
thing I once did for a local
university magazine. Things
evolve, without design.
There is one big difference
between the two types of activity:
visibility. I spend my full week in
the lab and on Sunday afternoon
do a two-minute live column on
national television. Then people
ask me: “Do you still find time to
do your science?” TV can severely
distort perspective!
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One issue of pressing concern as
global threats to biodiversity
increase is an understanding of
how ecosystems showing
exceptional species richness
have evolved and are maintained.
One traditional explanation has
been that species have evolved
to occupy highly specialised
niches within such ecosystems.
But several studies have
suggested this may not be the
whole answer. A team of
researchers led by D.R. Belwood
at James Cook University in
Townsville, Australia, reporting in
the Proceedings B of the Royal
Society (published online) have
been studying detailed datasets
of 120 wrasse species living on
the Great Barrier Reef. Coral
reefs present one of the richest
ecosystems on the planet. “The
results present a profound
contrast to traditional views of
reef fish trophic biology,” the
authors believe.
Using a novel method to
quantify specialist and generalist
feeding structures and diets they
examined the relationship
between morphology and diet in
120 wrasses and parrotfishes.
They found that the wrasses,
despite their morphological
diversity, exhibit weak links
between morphology and diet
and that specialist morphologies
do not necessarily equate to
specialised diets. From analyses
of jaw morphology and diet, the
team found no rigid functional
specialisations. For most species
their morphology permits
extensive versatility in diet, they
believe.
So an understanding of rich
species diversity in an
ecosystem may involve more
than niche specialisation. The
key to local richness, the authors
consider, may reside in a
“community composed of
numerous jacks-of-all trades
with the boundaries being
pushed by just a handful of
masters.”
So the good news is that in
such ecosystems, there may be




Food for thought: New work suggests that the rich biodiversity found in ecosys-
tems such as coral reefs may not result from niche partitioning. (Picture: David
Fleetham/OSF).
